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and at a low cost. 

CONSTITUTION: A zinc oxide layer is formed on the 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the PTC resistor characterized by depositing the metal 
in said metal salt and carrying out with an electrode on said zinc-oxide layer by forming a zinc- 
oxide layer and then contacting metal salting in liquid in this zinc-oxide layer by the sputtering 
method on the surface of a vanadium oxide. 

[Claim 2] It is the manufacture approach of the PTC resistor characterized by performing said 
sputtering in the manufacture approach of a PTC resistor according to claim 1 in a 10 degrees C 
- 150 degrees C temperature requirement and using a zinc oxide as a target 



[Translation done.] 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the electrode attachment approach of 
a PTC resistor using a vanadium-oxide sintered compact about the^ manufacture approach of a 
PTC resistor. 
[0002] 

[Description of the Prior Art] Taking advantage of the property as a PTC resistance element as 
for current and a vanadium-oxide sintered compact, the application to the inside of a 
switchboard, the protective device of MCCB (Molded Case Circuit Breaker), etc. is expected as 
a ** style component. 

[0003] Therefore, since a fixed current (10-100A) always flows to this vanadium sintered 
compact (component) on the character of an application, it is necessary to press down a 
stationary loss small. 

[0004] For that purpose, it becomes important to make room temperature resistance of 
component resistance small and to make the bond resistance of a component and a terminal 
small. Generally, resistance of a component is determined by a combination presentation, powder 
mixing, baking conditions, etc., and especially the bond resistance with a terminal changes 
according to the conditions [ component ] of electrode attachment. 

[0005] The terminal of current and a component is joined by low attachment on 700-1000- 
degree C conditions all over the vacuum furnace. Since it became the hetero junction of metal- 
ceramics as other electrode attachment methods when plating to ceramics although electrolysis 
and electroless deposition could be considered, it was not satisfactory in respect of bonding 
strength. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there are many solid phase parts of low 
material, and the low attachment method in a present stage is not suitable for low attachment, 
when it is performed by the 700-1 000-degree C elevated temperature in the high vacuum of 
1x10 to 5 or less Torrs and low attachment is performed below at this temperature. Therefore, in 
a low attachment process, cost becomes high considerably. 

[0007] On the other hand, also in a plane of composition, in direct junction to a vanadium-oxide 
sintered compact and a metal, since a difference is in both coefficient of thermal expansion, in 
case it uses as a ** style component, exfoliation of an electrode may arise by the rapid 
temperature change by short-circuit current energization. 

[0008] This invention is made under the above-mentioned background, does not have exfoliation 
of the electrode by the temperature change etc., and aims the PTC resistor excellent in various 
properties at easy and offering the manufacture approach of the PTC resistor which can be 
obtained to low cost. [0009] 

[Means for Solving the Problem and its Function] In order to solve the above-mentioned 
technical problem, this invention persons completed this invention by contacting a metal salt in 
the semi-conductor layer formed on the insulator in the "conductive stratification approach to 
an insulator" (JP.2-1 20895.A) which is point application, as a result of repeating research 
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wholeheartedly paying attention to forming the conductive layer after depositing the metal in said 
metal salt on this semi-conductor layer. 

[0010] That is, this invention is characterized by manufacturing a PTC resistor by depositing the 
metal in said metal salt and carrying out with an electrode on said zinc-oxide layer, by forming a 
zinc-oxide layer and then contacting metal salting in liquid in this zinc-oxide layer by the 
sputtering method, on the surface of a vanadium oxide. 

[001 1] Moreover, in the manufacture approach of the above-mentioned PTC resistor, the 
manufacture approach of the PTC resistor characterized by performing said sputtering in a 10 
degrees C (room temperature) - 150 degrees C temperature requirement, and using a zinc oxide 
as a target is also offered. 

[0012] By manufacturing a PTC resistor by the above-mentioned approach In a joint with a 
vanadium oxide [coefficient-of-therm a l-expansion alpha=1 7x10-6/degree C (0-100 degrees C) 
of coefficient-of-thermal-expansion alpha=-9.6x10-7/degree-C(0-100 degrees C)] and metal [of 
V203, for example, Cu,] It is expectable for a ZnO[coefficient-of-thermal-expansion [ of ZnO ] 
alpha=4x10-6/degree C (0-100 degrees C)] semi-conductor layer to be formed as an interlayer, 
to ease distortion by difference of the coefficient of thermal expansion between a vanadium 
oxide and a metal, and to control generating of electrode exfoliation. 

[0013] Moreover, a vanadium-oxide sintered compact returns the fine particles of V205 (+ 
pentavalence), uses the fine particles of V203 (+ trivalent) as a direct raw material, in addition is 
calcinated and obtained in reducing atmosphere with an additive, an assistant metal, etc. 
[0014] Under the present circumstances, although a trivalent vanadium sintered compact has 
the outstanding PTC property, a pentavalent vanadium sintered compact does not turn into a 
PTC resistor. For this reason, when heat-treating the banazin san ghost after sintering in air, it 
must be made for the reaction which V203 oxidize and is set to V205 not to have to occur. 
[0015] In the conventional electrode attachment approach, although vacuum evaporationo 
reinforcement increases since disassembly of zinc compounds, such as zinc acetate, will 
progress if pyrolysis temperature of zinc compounds, such as zinc acetate, is made high, scaling 
of 20V3 sintered compact starts simultaneously, room temperature specific resistance 
increases, and a PTC scale factor becomes low. 

[0016] However, in the manufacture approach of the PTC resistor concerning this invention, 
since a pyrolysis process is not needed, oxidation of 20 V3 sintered compact does not take 
place, either, but, for this reason, there is also no lifting of the resistivity in ordinary temperature, 
and a good PTC resistor is obtained. 

[0017] Therefore, in the manufacture approach of the PTC resistor concerning this invention, 
the PTC resistor excellent in various properties can be manufactured, without V203 oxidizing to 
V205, since the zinc oxide and the metal are joined by the spatter etc. 
[0018] 

[Example] After forming the zinc oxide layer in V 203-element front face and making a 
palladium-chloride layer form in this zinc oxide layer by sputtering in this example, the 
electroless deposition of nickel or Cu performed electrode attachment. The detail is shown 
below. 
[0019] - 

(a) Perform cleaning and desiccation of 20V3 sintered compact (b) Perform a RF spatter on the 
front face of 20V3 sintered compact for 1 to 5 minutes, and form the ZnO film in it In addition, 
the conditions at the time of a spatter were carried out as follows. Moreover, about 0.1- 
micrometer ZnO film was formed, having used this spatter time amount as about 5 minutes in 
this example. 
[0020] 

Target: ZnO, ambient atmosphere:Ar (or N2) 

Degree of vacuum: 0.1 - 0.3torr, power50W (13.54MHz) 

(c) Permute ZnO by Pd in a palladium-chloride solution at 20 degrees C after performing 
cleaning and desiccation furthermore. Under the present circumstances, permutation time 
amount was set to 1 - 3min. 

[0021] (d) after rinsing 20V3 sintered compact which performed the above-mentioned 
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processing (or acetone ultrasonic cleaning) — plating (Cu or nickel) in nickel electroless 
deposition liquid. — 30 - 60min deed — perform ultrasonic cleaning and desiccation further. 
[0022] Next t in the production process of the above-mentioned PTC resistor, the PTC resistor 
was manufactured as an example of a comparison as a process which shows the (b) process 
below (b'X 

[0023] (b') The ethanol solution of zinc acetate is sprayed on the front face of 20V3 sintered 
compact, and a zinc acetate layer is formed. Next, zinc acetate is pyrolyzed and a zinc-oxide 
layer is formed. Under the present circumstances, the example 1 of a comparison, the example 2 
of a comparison, the example 3 of a comparison, and the example 4 of a comparison were 
manufactured for pyrolysis temperature, respectively as 250 degrees C, 300 degrees C, 350 
degrees C, and 400 degrees C. 

[0024]. The flow chart of the manufacture approach of the PTC resistor which shows the flow 

chart of the manufacture approach of the PTC resistor by the describing [ above ] all directions 

method to drawing 2 , and starts the example of a comparison is shown in drawing 3 . 

[0025] Furthermore, the result of the tape friction test of the example of a comparison and an 

example, a soldering trial, and a hauling trial is shown in a table 1. 

[0026] 

[A table 1]. 
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[0027] Since the uniform plating film of Cu or nickel can be formed since the ZnO film is formed 
by the spatter in this example as shown in this table, and it is not necessary to perform a 
pyrolysis, oxidation of V203 element is not generated, either, but the PTC component which has 
a good property can be manufactured. 

[0028] On the other hand, in the example of a comparison, although the hauling test result of an 
electrode will become low if heat treatment temperature is made into 300 degrees C or less, and 
it will pull if heat treatment temperature is made into 350 degrees C or more, and the result of a 
trial becomes good, since oxidation begins to arise in V203 element it is difficult [ it ] to acquire 
a good component property. 

[0029] Moreover, the temperature characteristic of specific resistance was measured about 
each of the PTC resistor which forms a zinc-oxide layer and is obtained, and the PTC resistor 
concerning this example, having used pyrolysis temperature concerning the example of a 
comparison as 350 degrees C. The result is shown in drawing 1 . 

[0030] In addition, in drawing 1 , A line shows the temperature characteristic of the PTC resistor 
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concerning this example, and B line shows the temperature characteristic of the PTC resistor 
concerning the example of a comparison. 

[0031] It is shown that the temperature characteristic seldom changes in the example of a 
comparison, and the good PTC property is not acquired from this drawing to specific resistance 
becoming large and a good PTC property being acquired if temperature becomes high in this 
example. 
[0032] 

[Effect of the Invention] Since the PTC resistor is manufactured by the above-mentioned 
approach in this invention, good electrode attachment can be performed without being able to 
form the uniform ZnO film on V203 sintered compact, and reducing a PTC property. 
[0033] Moreover, since it becomes the configuration that a ZnO semi-conductor layer forms an 
interlayer by the joint of a sintered compact and a metal in the PTC resistor concerning this 
invention, distortion by difference of both coefficient of thermal expansion is eased, and the PTC 
resistor excellent in thermal resistance and various properties is obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.****. shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The graph showing the temperature characteristic of the specific resistance of a 
PTC resistor 

[Drawing 2] The flow chart of the manufacture approach of the PTC resistor concerning one 
example of this invention 

[Drawing 3] The flow chart of the manufacture approach of the PTC resistor concerning the 
example of a comparison 

[Translation done.] 
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* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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